As government organizations have begun increasingly to communicate and interact with citizens via the Web, providing services has demanded acute understanding of the requirements of users and appropriate tailoring of solutions. In this paper, we examine the results of a survey of the quality of a Web site provided by the UK Government. The site is that of the Inland Revenue. The survey was administered directly after the launch of a new system to enable online submission of self-assessed tax returns. The instrument, E-Qual, draws on previous work in Web site usability, information quality, and service interaction quality to provide a rounded framework for assessing e-government offerings. The metrics and qualitative comments provide some detailed insights into the perceptions of users who attempted to interact with the online taxation system. The results point to specific areas in need of development in the Web site, which are found to be consistent with initiatives launched recently by the Inland Revenue.
INTRODUCTION
The implications of Web-based services have now moved well beyond e-commerce, and are being felt in many other areas of organisation. One such area is electronic (e-) government.
• Information quality from mainstream IS research. A core part of the E-Qual instrument, from version 1.0, was the quality of online information. The questions developed in this segment of E-Qual build on literature focused on information, data and system quality, including Bailey and Pearson (1983) , Strong et al. (1997) and Wang (1998) .
• Interaction and service quality from marketing, e-commerce and IS service quality research. Bitner et al. (1990, p. 72 ) adopt Shostack's (1985) definition of a service encounter as "a period of time during which a consumer directly interacts with a service" and note that these interactions need not be interpersonal -a service encounter can occur without a human interaction element. Bitner et al. (1990) also recognize that "many times that interaction is the service from the customer's point of view" (p. 71). We suggest that interaction quality is equally important to the success of e-businesses as it is to "bricks and mortar" organizations (and possibly more so given the removal of the interpersonal dimension). In version 2.0 of the instrument we therefore extended the interaction aspects by adapting and applying the work on service quality, chiefly SERVQUAL (Parasuraman et al., 1985; 1988; Parasuraman, 1995; Zeithaml et al., 1990; 1993) and IS SERVQUAL (Pitt et al., 1995; 1997; Kettinger and Lee, 1997; Van Dyke et al., 1997) .
• Usability from human-computer interaction. In WebQual 4.0 the usability dimension draws from literature in the field of human computer interaction (Davis, 1989; 1993; Nielsen, 1993) and more latterly Web usability (Nielsen, 1999; 2000; Spool et al., 1999) .
Usability is concerned with the pragmatics of how a user perceives and interacts with a Web site: is it easy to navigate? Is the design appropriate to the type of site? It is not, in the first instance, concerned with design principles such as the use of frames or the percentage of white space, although these are concerns for the Web site designer who is charged with improving usability.
Notwithstanding, we have used quality workshops at every stage of E-Qual's development to ensure that the qualities were relevant, particularly where they relate to pre-Internet literature and new organisational or industrial settings, such as e-government.
In addition to the applications of specific versions of E-Qual for electronic commerce in business-to-consumer and consumer-to-consumer settings (see Barnes and Vidgen, 2001a; 2001b; 2002) , the instrument has also been used in several other e-government areas. Most recently the instrument has been used to evaluate the following:
• The Forum for Strategic Management Knowledge Exchange (FSMKE) -a site relating to international tax policy and administration provided by the Organisation for Economic Cooperation and Development (OECD). The FSMKE Web site was first evaluated in April -May 2001 and then, following a Web site redesign exercise, the new site was reevaluated in the period July to September 2001. In our sample we collected data from a variety of FSMKE members, including the UK, Australia, Canada, Japan and The Netherlands. The multi-stakeholder analysis of the Web site redesign in this case helped to enhance understanding of how quality is perceived differently among different groups rather than treating all site users as a homogeneous group. The perspectives of the range of international members emphasize the importance of a full understanding of how different users interact with the site when attempting redevelopment; an improvement for one group might be perceived as a lessening in quality for another group.
• The Alcohol Advisory Council (ALAC) of New Zealand and Alcohol Concern in the UK.
ALAC is a Government funded, crown owned entity whose primary objective is "to promote moderation in the use of alcohol and to develop and promote strategies that will reduce alcohol related problems for the nation". Alcohol Concern is a registered charity, partly funded by Government, and the national voluntary agency on alcohol misuse. It plays a key role in promoting and advising on the development of national alcohol policy and in promoting public awareness of alcohol issues. The ALAC site was benchmarked against its UK equivalent, Alcohol Concern, to provide a comparison and to give insight into potential differences in perceptions of Web site quality that are associated with cultural aspects. The results show that the New Zealand respondents rated the ALAC site considerably higher than its UK counterpart, Alcohol Concern, with overall WebQual indices of 71% and 61% respectively. By contrast, the UK respondents viewed the Alcohol Concern site more favourably in relative terms with WebQual indices of 70% (Alcohol Concern) and 68% (ALAC). The findings lend some early evidence for differences of perception that are culturally-based with associated implications for Web site design in organizations that are operating in more than one geographic region.
Design of the Evaluation
The standard E-Qual instrument, previously called WebQual, contains 23 questions (Barnes and Vidgen, 2002) . These are shown in Table 1 . Three of the questions relate to personal information and making transactions:
• Question 17: It feels safe to complete transactions • Question 18: My personal information feels secure
• Question 22: I feel confident that goods/services will be delivered as promised These three questions are relevant to respondents using the self-assessment facilities of the IR Web site but not to those who are using the site for information gathering purposes only. By self-assessment, we are referring to the online submission of tax returns that have been processed by the taxpayer using the self-assessment guidelines. The interaction questions were qualified with the instruction to "please tick n/a if you have not used the Internet service for self-assessment or the Internet service for PAYE". This allows the data set to be divided between "information gatherers" and "interactors".
The survey of Web site quality for the IR was conducted using an Internet-based questionnaire. The home page of the questionnaire had instructions and guidelines for completion of the instrument. From the home page the user opens a separate window (control panel) containing the Web site qualities to be assessed. The control panel allows the user to switch the contents of the target window between the instruction page, the IR Web site, and the quality dictionary. The online quality dictionary is linked to the question number, allowing the respondent to get a definition for any particular quality. Users were asked to rate the IR site for each quality using a scale ranging from 1 (strongly disagree) to 7 (strongly agree). Users are also asked to rate the importance of the quality to them, again using a 1 (least important) to 7 (most important) scale. Open comments were encouraged and a remarkably high proportion of respondents -65% -took the effort to provide an additional comment on the site.
INSERT TABLE 1 ABOUT HERE
The evaluation resulted in 420 usable responses. Demographic and other respondent information are shown in Table 2 . The respondents were typically highly experienced and intensive users of the Internet, although not intensive users of the IR Web site. The majority of respondents were male (71%) and of a working age. 10% use the IR site daily. Agents and accountants comprised 15.5% of respondents, while 60% categorized themselves as "other".
INSERT TABLE 2 ABOUT HERE

ANALYSIS AND DISCUSSION OF QUANTITATIVE RESULTS
This section reports on the results of the survey, using a variety of statistical methods for data analysis.
Discussion of Summary Data
The data were analysed according to the degree of interaction of the user. The questionnaire asked respondents to answer questions 17, 18 and 22 only if they had had full interaction with the site, such as online submission of a tax return. Data collected are summarized in Tables 3 and 4. Note that at this stage, we have not presented any categories for the questions (this is discussed below). The importance scores give the average importance ranking for each question, for each group ('interact' refers to those who answered questions 17, 18 and 22, where n = 264, and 'no int.' to those who did not, where n = 156), based on all of the responses. In addition, the per question average scores for each of the classifications ('interact' and 'do not interact') is given along with the standard error of the mean.
INSERT TABLE 3 ABOUT HERE
Interactive users
Referring to Table 3 , we see some interesting patterns in the data. In terms of the importance ratings of particular questions, there are some useful groupings to note. Overall, those questions considered most important, e.g. above upper quartile of 6.10, are all about ease of use, safety of personal information, and accurate, trusted and pertinent content. Here we find, in descending order of importance, questions 9, 10, 4, 13, 18 and 12. At the other end of the spectrum, those questions considered least important, i.e., below the overall 5.36 lower quartile, are based around reputation and the "look and feel" of the site in terms of user empathy and site design. Specifically, questions 20, 5, 19, 6, 16 and 8 are in ascending order of importance. Other questions are in between, and the median is 5.93.
The results suggest that there are specific priorities in the qualities demanded from the IR Web site by users. Getting easy access to 'good' information appears paramount, whilst certain other aspects that may be important for some commercial sites, such as design aesthetics and building a networked community experience for users to return to, are not so important.
Interestingly, reputation is not considered important, presumably because the Inland Revenue is a known Government body.
Non-interactive users
For the users who did not interact fully with the IR Web site (questions 17, 18, and 22 are excluded), the resultant data on site quality yield some similar importance rankings. However, there were some changes in priorities for questions. In the upper quartile range (6.39 and above) question 11 (timely information) replaces the missing question 18, giving yet greater emphasis on information quality. At the other end of the scale, questions below the lower quartile (5.28) are identical, although the ordering is slightly different, i.e., the least important questions again refer to soft issues of empathy and aesthetics. The picture for interactive and non-interactive users is therefore remarkably similar with the key difference relating to the security of personal information (question 18) for interactive users.
Weighted Scores and the E-Qual Index
The unweighted scores in Table 3 give an idea of the strengths and weaknesses of the IR site, as perceived by the respondents in raw terms. Weighted results serve to accentuate these differences in the direction of user priorities. These are shown in Table 4 .
One key aim of this approach is to achieve some overall quality rating for the Web site so that we can benchmark the perceptions of site users. The total scores make it difficult to give a standard benchmark for the Web site, especially since questions 17, 18 and 22 are omitted from the responses of non-interactive users. One way to achieve this is to index the total weighted score for each site against the total possible score in that time period (i.e. the total importance for all questions answered multiplied by 7, the maximum rating for a site). The result is expressed as a percentage. A summary of these calculations and totals are given in Table 4 .
INSERT TABLE 4 ABOUT HERE
Overall, we can see quite clearly that the interactive users benchmarked well below the noninteractive users (62% and 72% respectively), a difference of 10 points in the E-Qual Index (EQI). Even more remarkable is that the evaluations of interactive users rated consistently below that of non-interactive users for all questions, with differences ranging from 1 to 18 points. The major areas of difference between interactive and non-interactive users are shown in Table 5 . The largest differences relate to usability (items 1, 4, 2, 3), followed by competency and understandable information.
To see the bigger picture it is useful to assess how perceptions of quality differ. To this end, the next section uses reliable sub-groupings obtained from previous applications of E-Qual and applies them to the analysis of the IR data set.
INSERT TABLE 5 ABOUT HERE
Analysing the Differences in Perceptions
The data indicates differences in perceptions in terms of E-Qual site quality. Here we examine where these perceived differences have occurred and consider the overall shape of the evaluation of the IR site. Previous research for E-Qual has led to a number of valid and reliable question subgroupings (Barnes and Vidgen, 2002) . Briefly, they can be explained as follows:
• Usability (questions 1 to 8). Qualities associated with site design and usability; for example, appearance, ease of use and navigation, and the image conveyed to the user.
Usability and Design provide two subcategories in the data.
• Information quality (questions 9 to 15). The quality of the content of the site: the suitability of the information for the user's purposes, e.g. accuracy, format, and relevancy.
• Service quality (questions 16 to 22). The quality of the service interaction experienced by users as they delve deeper into the site, embodied by the subcategories Trust and Empathy, including items such as reputation, security, personalization and communication with the site owner.
These categories provide some useful criteria by which to assess the perceptions of site users.
Using the question groupings, we can build a profile of a user group that is easily compared to others. We are now in a position to examine the considerable differences in perceptions of interactive and non-interactive users on the E-Qual Index.
As a starting point, the data was summarised around the questionnaire subcategories. Then, and similarly to the E-Qual Index in Table 4 , the total score for each category was indexed against the maximum score (based on the importance ratings for questions multiplied by 7). Figure 1 is the result, which rates the two sets of users with these criteria. Note that the trust category is limited to question 16 for the users who 'do not interact'. Further, the scale has been adjusted to between 40% and 80% to allow for clearer comparison. Clearly the users who do not interact with the site have higher perceptions in all aspects, although the general pattern of site ratings is similar for all users.
In absolute terms, for users who 'do not interact' all site categories rate quite highly at between 72% and 77%, except for empathy (52%). Although this category also rates lowest in importance, it does indicate an opportunity for building relationships with users. For 'interactive' users, empathy, usability and design rate lowest (at 49%, 56% and 61% respectively), with information (68%) and trust (66%) the best rated scores.
INSERT FIGURE 1 ABOUT HERE Figure 1 demonstrates that the biggest subcategory differences in perceptions are in usability and design -16% and 11% respectively. Close behind is information quality -at 9%. The most similar quality perceptions were for empathy -a difference of just 3%. Apparently, interaction with the Inland Revenue site severely affects perceptions of usability and design (as identified in Table 5 ). This finding is further explored in the comments of site users below.
QUALITATIVE RESULTS
At an interpretive level, many of the features drawn out in the quantitative findings are supported in the qualitative data drawn from the open comments of respondents. This also adds richness and helps to explain the "why?" behind some of these patterns in the quantitative data.
As indicated in Figure 1 , numerous areas were open to criticism in the Inland Revenue Web site, particularly by interactive users. Out of 420 responses received there were 274 comments, representing 65% of respondents. Below we present some of the user comments.
These are largely in an unadulterated format to give a richer, qualitative context to the E-Qual survey, although they have been grouped into pertinent areas of response.
In terms of site design and usability, difficult navigation, links and password access appeared the most common complaints, and there were very large volumes of feedback in this area.
Comments included (reproduced verbatim):
Getting to the PAYE [pay as you earn] Self Assessment forms is not easy -can't we have one BIG button? I have to trawl through pages of stuff I'm not interested in to find it -or am I blind? Can't I have a "go back to your form log in" button like I do with travel sites? Oh, and I'm still waiting for my ID weeks after registering -I've mailed the help desk.
An opportunity lost! This is the least intuitive website I have ever visited. One can go around in circles for days! You have to be very lucky to find and submit your Self Assessment forms on-line!! On page cto/pa6 it says "if you know what forms you need, click here" and you then get taken only to form IHT 200. I knew I wanted IHT 205 and 206. But it took me hours to get them. And it's very irritating we can't send you an e-mail without coming to this point!! Link to the DMG (tax credits manual) is broken -no easy way to report this and very, very annoying.
Links often missing, even when found on your own search, content and structure seems to change on a random basis!! This site is very unhelpful when it comes to the most important parts of my entry: my UTN [UTR: unique tax reference] and what the passwords were. I used this system last year and it was fine. This year it is a total shambles, as is the IR when it comes to informing people of changes to the logging in system. I have tried 3 times without success to register my return and am now in the situation that I cannot do so before the deadline.
I only wish to access the site to submit my self-assessment. I have already started to compile the return on the IR site but now cannot find it. There is the Government Gateway that I can't remember seeing before.
I can't log in with the user ID I have used just some months ago. I don't find the site easy to navigate at all. In fact I would find filling in the form on paper both quicker and easier I think. I had to phone up for the UTR [unique tax reference] as it was not printed on the demand sent to fill in my tax return. I think I am looking for a button that simple says 'Fill in/submit your tax return'. Sorry to be so negative about the web site.
I find it hard to locate specific information and have limited success with the search engine which, after a long wait, often returns an 'unavailable page' which doesn't really tell me if there are no matches or if there is a problem with the site.
Positive responses to site design and navigation tended to be associated with those who had not attempted sophisticated interaction such as submission of self-assessment forms. There were much fewer of these responses, largely because open comments typically came from those who had a poor experience in interaction. Comments included:
Thank you for having such a wonderful web site where I was able to come and get some much-needed information regarding SMP. My company is located in the USA and this is a new experience for me.
A good site -nice and easy to navigate and to find what you want.
Very Useful in the short time I have used it. Particularly useful for downloading forms and I am sure that when the filing of SA [self-assessment] documents by agents becomes operational will prove very popular.
The content provided was generally considered to be of high quality. Most of the critical comments regarded the need for further information, or greater detail:
The web site is good, giving easy access to important information. I'd like to more information and forms being made available and also you may possibly consider putting some tax education facility on the web so that the interested amateur may learn and also so that students may learn. Let me end by saying THANK YOU for all the hard work that goes into this site. I appreciate it.
Overall -reasonably good site -could be more detailed in some areas dealing with Employers matters.
Overall a good site but a pain not having all the leaflets available in the PDF format. Having the manuals in this would be good also, as having each section on a different page is very poor. It makes it more difficult to look for information.
Generally good, but I couldn't find detailed information on transfer of principal private residence and letting CGT [capital gains tax] reliefs on transfer of a property between husband and wife.
Several comments criticised the quality of information, including the accuracy, currency, ease of understanding, and format:
The site is next to useless. One has to know Revenue terminology to stand even half a chance of finding relevant information.
I found a couple of inflexibilities & some inaccuracies (over treatment of pension relief) in online SA Form. Also form does not allow enough space for appending comments (255 word limit).
It's excellent to have a definitive reference for tax info. The online forms are excellent although the PDF format has dire usability.
Information needs updating, for instance, rates from April 1999 are no use, currents rates needs to be shown and updated. I believe that emailing enquiries to the local tax office would be useful and less time consuming.
Frustrated by having to search for so long for information. Also that most of the PDF files have last year's figures. It would be most convenient if leaflets could be ordered centrally through the website (for business). The site looks good and works quickly. Perhaps it's just the nature of the business that makes the experience frustrating.
Have now written to MP [member of parliament] over lack of response to complaint of factually incorrect information about "requirement" for Windows operating system to use SA Return service.
Basically I can't easily ever find what I'm looking for, search engine hopeless, can't easily get to what I want to know. HATE PDF -so slow and often causes problems.
The Web site should be updated for changes to telephone numbers etc.
I have 21" monitor and I could not get the text to the size needed to for me to see it get it sorted please.
However, there were also numerous comments from users praising the informative nature of the site:
Probably the most useful and informative site I visit on a regular basis.
Excellent, informative web site.
This site is very informative; I find out more from here than I do from my local IR. Thank you.
Charity sector -good to find plenty of info in downloadable PDF format.
Easily found info on IT allowances that I required.
Thank you for having such a wonderful web site where I was able to come and get some much needed information regarding SMP. My company is located in the USA and this is a new experience for me.
From a service perspective, one of the key problems appears to be communicating with the organisation:
Apart from this survey I can't find any way of contacting the IR via e-mail.
All I want to do is to ask a simple question, i.e. are there any circumstances under which the allowance restriction is not deducted from a person's personal allowance. Please reply as soon as possible to the above address. P.S. It would be helpful if you had an e-mail address on your web page. 1) Why doesn't the IR deal with queries on line? I appreciate that this is not going to be suitable for all detail queries but you could answer simple questions that don't require detail of an individual's case.
Most web sites have this facility now. The reason that I am completing this form is really to communicate a specific point -see below. 2) You need to make sure that your Internet site is consistent with your other communications. You've just sent me my Tax Calculation and the accompanying document SA354 said that I could find details of how to pay my tax due at: www.inlandrevenue.gov.uk/howtopay/selfassessment.htm. I used this address and got a statement saying that the page longer exists (and no reference to where I could now find the information). It's unacceptable customer service to tell me where I can find information if you don't actually have the information there. I have gone through the route that you communicated and have not got the information that I need.
Requires e-mail facility to get more detailed answers; other than that a good, helpful site. Has not resolved the issue or my reason for visiting your page.
As a complete beginner to taxation, I came to this site expecting to be able to find some kind of "beginner's guide to tax" -a simple explanation of taxation rules that will help me deal with my own budget during my first few months in employment. 
DISCUSSION
Overall, the qualitative data provides an interesting triangulation with the quantitative results of the E-Qual survey. In particular, it helps to explain why there were such radically different perceptions among users who attempted online submission of self-assessed tax returns ("interactors") and those that were largely concerned with finding certain information ("information seekers"). Typically, the quality of the user experience was significantly less for those users who attempted deeper site interaction.
Specifically, the survey showed that users who access the site for information gathering purposes are significantly more satisfied (EQI=72%) with the service than those who attempted to interact through self-assessment (EQI=62%). The major areas of difference relate to usability, navigation, understandable information and communication. The conclusion we draw from this is that the self-assessment interaction damages respondents' perceptions of the IR Web site. This downgrading of user-perceived quality relates to all aspects, including trust and information quality.
Based on the qualitative data, the two key problems determining the differences in perceptions among information seekers and interactors appear to be the following:
• Usability of the online self-assessment facility. Open comments supplied by respondents suggest that the self-assessment interaction is complicated by the need to leave the IR site to register for a user id at the Government gateway. Delivery of a password by post creates a delay that can be compounded by the user not being able to locate their unique tax reference (UTR), possibly requiring a further telephone call. Once the user has registered it is not immediately apparent how to find the self-assessment forms on the site (hence the comment that a "big button" is needed on the home page to take the user directly to the forms). All in all, the respondents found the self-assessment process to be cumbersome.
• Communicating with the organisation. The second major area of concern was with contacting the IR electronically. Many respondents wished to email the IR with queries but could find no way of doing so via the Web site. The IR do not enter into email correspondence due to concerns about security and privacy, a situation that is unlikely to be resolved until there is widespread adoption of digital certificates and a public key infrastructure. This issue is compounded by the problems experienced when users attempted online self-assessment. Users based overseas are particularly keen to communicate by email due to telephone costs and time zone differences. This lack of accessibility creates further frustration; some respondents resorted to emailing the E-Qual survey email address because it was the only email address they could find.
Other areas of concern regarding the site included the accuracy and currency of information (and links), the availability of specific information or online facilities for use by the user (such as online tax calculation or ready reckoner), and the format of information (typically via difficulties with PDF format). However, these other areas were typically not specifically related to the use of the online self-assessment facility, being largely shared by interactive and non-interactive user groups.
SUMMARY AND CONCLUSIONS
This research has examined an important area of development for digital government -online taxation systems. It focuses on the experiences in the UK surrounding the introduction of an online facility for self-assessed tax returns, and specifically, in evaluating the quality of the associated Web site using E-Qual. E-Qual is a method for assessing the quality of an organization's electronic offering. The E-Qual Index gives an overall rating of a Web site that is based on user perceptions of quality weighted by importance. Within E-Qual, five factors are used: usability, design, information, trust, and empathy. The quantitative data is typically supplemented by qualitative comments from respondents. In applying the method, we have found a distinct and consistently different rating of the site between two user groups: information seekers and interactors. The latter group involves those who attempted to engage in online self-assessed tax returns, and who typically rated the quality of the site much lower than those who merely sought information. Key problems affecting the perceptions of the interactive users are the usability of the self-assessment facility and difficulty communicating with the organisation.
The findings of this research demonstrate the early difficulties experienced by one government department in establishing an online, interactive e-government service. Such difficulties go well beyond those in establishing information transparency, which in most examples appears much easier to achieve (Barnes and Vidgen, 2003; La Porte et al., 2001 ).
The core areas of difficulty in providing e-government services in this case study appear to be usability, especially in accessing and submitting a return, and empathy and personalisation, particularly in understanding the needs of the individual taxpayer, providing easy delivery of the required services, and providing a means for personal contact, should the need arise. The same issues are also likely to be important as other government departments move towards electronic delivery of interactive services.
Latest information from the Inland Revenue shows that there has been a major increase in take up in the year ended 5 April 2003 when 329,420 users accessed the system to submit their tax return. High take up of the Inland Revenue's e-services depends on taxpayers finding some clear benefit for themselves in dealing with the Inland Revenue in that way. The benefits for taxpayers of using the Self Assessment internet service are an assurance that the return is arithmetically correct; convenience; confirmation that the return was received; and faster processing of any tax refunds (HMSO, 2002) . However, taxpayers expect further added value from completing their tax returns electronically. Internet users typically look for a time saving -such as a simplified form or being able to rely on the department completing many of the questions from existing data on the taxpayer's behalf. Take up of the Internet service for Self Assessment will only improve significantly once on-line forms offer further added value to customers (HMSO, 2002) .
The research findings suggest that usability (rated only 56 per cent for interactive users) has been a major issue that requires attention. This finding is also borne out in indicative The implementation of online taxation reported here is thus characterized as the automation of paper forms; to create an effective online taxation service a business process redesign approach will be needed, which will involve the cost and pain typical of such transformational and cross-functional initiatives.
A considerable volume of both quantitative and rich, qualitative data has been collected through the research programme outlined in the paper. This is the first in a series of studies of online e-government taxation focusing on the UK. Further research is planned to follow up this phase of data collection with additional phases. Specifically, we wish to conduct further detailed interviews with site users to ascertain in more detail their experiences with the site and perceptions of quality for online taxation systems. 
